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2(7)3>km^.tii=i^ )i^2 2 h(7)^ yr^ 9 y 7.(ry/^=7 y Tsif-m^h . Hi 

9 tl^f J: ^ t;. Wft-^ V s i n t [WlfitiO 3 •^>:^iJm;'J V 3 i)^^ M^o ^<Otz 
3'Affly^JP^W^V p 1 u s 3 (i, 3^^fJJ cos c o s 3 J: ^) iiffi^i^^ii.^ 

§ <7) 3 .^^fjj cos^^vcos3 tc*t-r 3 >kmm%mi^v p 1 u s 3 <D\tm^ ( 

^tc; -7 7 lx>;^mJEV r e f ^ Ofi+g^) ^ fR 3 J -e^i-o 

[0 0 7 0] 

y-^iy^y Y 3 & \z.i^mmOi\p\(o tmnw ^ixfzt^<r>2 >kmim 

^m.m 2003-3075506 
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^- V : 17/ 



1 ii^-to 

[0 0 7 1 ] 

§<7)-?-*Lic*^L-r 1 8 omum^^-rtifzm^^t^^^o t^or. 2^fflijc o srsv 

c o s 2 i: 2 ^^fJJfln^W^V p 1 u s 2 Of3A>l=g|| (it^c ^) y r U >xmEE V r e 

f ^Tj^-r ^ (Diin^o r L 2 J t-^-t) ^ i s o <h 4^ 19 . 2 ^xiu cos 

?feV c o s 2 ct l9ii+B:^^'it<^:^|o]tc-m^o tfz. 3^XmiiitlV 3 i>. Hi it; 

^^-rtitz-m^t ^ !9 ^ 3 ^^fij c o s V c o s 3 1 3 >}^mmM^Mv p 1 u s 3 

(DU^m -7 r p>xmi±v r e f ^^-tt §<7)fii=@^o TLsj -e^-r 

) ^ 1 8 0JtJK^:th>fc^o BP^. 3^>:1|IJ c o sv^V c o s 3 J; ^)f4+i«tL:^(p] 
[0 0 7 2] 

El 1 2 tc. epjn $ h izn-r^ 2 ^kmti!>ti v 2 13 >kmti^ti v 3 

{znt. 3 ^^njit m 3 ;w 2 2 =^ iEm.i±m m±<Dmm^'^ tLtztzub. 2 >km m 
t}y 2 t3>xmmtsy 3 nwun^ti^ v ji^i^izntrmK-r^^^i^^r^-r^o 

[0 0 7 3] 

Z.(Dfzib. 2>km^tiV 2 t 3>kn\^tiV 3 (D^fl^'il{Z^^4 T7.m)±.im]\ 
L. X-:>xnfzm^ (fiH*.. 2^^iPJJMmW^Vp 1 u s 2 ^3-^{|iJJ!JP^»^Vp 
1 u s 3 ) ty^-( T;^«JE 2 ^km cos^^Vcos2t3 ^ffiO c o s ?S 

Vcos3) (7)fiffiM<7)^fp]<h^# ^^Itttl1-^C<!:-C\ ^Piip^ tiT^c h ;w ^ 
|6] t # $ ^ lEm tc^t tii -r ^ :^^X- # ^ o 
[0 0 7 4] 

--T% Mn^;n 6 t;^^f >2)ie^*mi±{i^ ep*n^tt^mffit3*tLr 

n 1 9 oj^<^fifflM^wi-^o t^oT> mmm^v s i n<7)iiz:>ffl^ 9 omrh l 



tBIiEirf 2 003-3075506 



#M 2002-355732 
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[0 0 7 5] 

:^^ V 2 2 ^icflj c o sfSVc o s 2 «:t)Px./z<l: §<7)^^ h ;i''^^=J:^i-|JiH.^ia ( 
■7^--if|lI) X^:ho tfz. |1114(i, 2^kmiht}V 21Z^ MM-^V s i 

m (7j^-HfBI) -e^^o MElt^isv^T. V2 ( + ) ii>^r-T') yViy^y h 3 
6liZ^m^:ff\^<^h)l'^mm^fifzt^<D2^XmiiitlV 2i:7r.L. V2 (-) 

it&mi^Ji\^<D h)^^ t^ma^tifz t^(D2 ^xmihti v 2 ^^-To 

[0 0 7 61 

8 2-eti. ^P^CMrr^;i. i 6 {;'fit|&$ tL^MM"^ V s i rKDmE^m^M 
-rhLX2 >XmisX Z/3 :kW\ COS V cos2, Vcos3 XnizLtz 

o 

[0 0 7 7] 

in 1 3 IZTjk-tX n tc. ^[II$s:^fp]<7) h ;^^;6^'ep^n$tL7l:.>: § O 2 ^>:fiJttl;'j V 2 
*^-r^^ h^WH^ 2^j^fflc o sISVc o s 2^^-r^^ h ^W^tjn^LT-^^-t 
^^i:T% 2>kmi}mm^V i> l u s 2^^1-^^' (Vp l u s 2 ( + ) ) 
t2>kmc o sy^Vc o s 2^^-r^^ h>'K7)=Sri-ftK> gp-^. fi+B^^ft:^<i: 
-r^-l t;^>^^-e#^o tTt:. mmiJ^h^ 2 '-kni^tiV 2 (Dm.J±WiK^ < ^£ -oX ^ 

co^^ < ^;5>(it^&oT. 2^X1liJJ!ja»:W^v p i u s 2 ^^1"^^ 

t 2 c o s y^V c o s 2 ^Tjk-f-^^ h )\^<Dfj:-tnB.^^±^ <'^J: ^ . fS:*i^>{>^^ 

t:^^X^^o 

[0 0 7 8] 

ttiiiE#2 003-3075506 
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^-v: 19/ 



V 2 ^r^-r-^^ V)l^liZ 9 OJgiiiWOys-f T>^mEE> -BAJx-t^G 0S<7)/-?-f Txmffi 
^^DPx. a^ttictoT^), 2 >kmmm^mv p i u s 2 ^^l-^ ^ f ;v t /^m' r 

c o svSV c o s 2 ^rJPx./jit'^HJfcL-r. -e^OJtlJPiti/h^ < ^'2>o 
[0 0 7 9] 

2>xmiiit}v 2^7r^-r^^ h (V2 (-) ) i^zjjm-r^t^ 2:^kmumm^v 

p 1 u s 2 =2:^1-^^ h ;u ( V p 1 u s 2 (-) ) t 2 ^fflO cos tg^V c o s 2 
[0 0 8 01 

^titc^tL. [1 1 3 H^i-J: o ti. + 9 0m<7:>2>km c o sriSV c o s 2 
[0 0 8 1 ] 

1^^ S^kMiHitlV 3 tS^XMc o siSV c o s 3<D^^ h )^^mz'D\.^Xli. 

mi sisjaz/mi 4i>zis\.^xm^jkmz$^m.Lfz+t--AmKfj:;bt^i,z, + 90 

[0 0 8 2] 

h LTt#7t:/s-^T>^mi±i: 2 ^^fPJJio J: 3 :^^ffiij^^m =r ^ ^1^ 2 0, 2 2<7)m:':V2 

, V 3 =^ t)n»i- hi^\zLtz(Dx. i]mm.xh ^ 2 >km i3 ct 3 ^kmmmm^ v 

plus2, VplusSt. ^(Ditm.MMXhh^^^ r 7.m)± (fiP*>. 2^f|IJ 
i3J;t;^'3A^1liJc o s?SV c o s 2. Vcos3) t<7)fi>|=g<7)-ftL«r:^i < LTit 
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^- V : 20/ 



[0 0 8 3] 

fz 2>Xmc o si^V c o s 2 M-ft-^V s i n (Diim^ 9 0 J^il-lirT^^ L 
fz3>kmc o smv c o s 3 tir^:itX\ 2 ^kMis X Zf 3 >kmijm^&f^Y p 1 
us2, Vplus3<!:2 >XmisX IfS^kM cos cos2, Vcos3i: 

[0 0 8 4] 

i^. 2 ^111 cos ?S V c o s 2 <!: 3 cos r^V c o s 3 (T)^^*!^ 1 8 0 
irhLX {9 omz) t^^Lfzcoa. H 1 5 tc^l" J: d 

3ffillIS& 2 8 Ti^^^ajg^ib^ <!:''<^f^^^^ltT 2 -^IPJJ c o s V c o s 2 t 3 >km c 
o s?SVc o s 3 (D-tti-^'tKTyiiLii^iZy^^ y ^^^^cx ii . -tfi^lxo^^ h ;v 

{ii5ii:iiite::^i^tcifr< ^ t;^^<b. 2>kmt 3>xmx^<Dmwm^^ti^fzi6x 

[0 0 8 5] 

m 3 (Dumizm^ t , fs^Jt^sis 9 0 ti. ±fE l/j 2 >^fjjijp^«^v plus 

2 <!: 2^>;:ffliJ c o sr^V c o s 2 Ofi+BM (-ftL) ^Itffi-r^o f^S 
. J: i9:Br#:etJt;(iAND[lll^ ( 2 A N DUIg&o m^-tir-T) iz 

mmm^v s i n <b 2 ^xMiijumm^^v p 1 u s 2 ^ a:': l. mu h)\^^<D±^^ 
t:^\^ imm-rfni\ 2>kmmnm^y p 1 u s 2 i: 2^^110 c o sr^v c o s 2 
<DW:nm) ^zKmLfzmm^'i^^o ^fi^2>xm^.ti^v)\^^Y 1 2 t-r^bo 
[0 0 8 6 1 

^^ic, fi+aJt«cSI5 9 0(i. S^AffJJ^jn^M^Vp 1 u s 3 ^U^L'&vW 
-^J'T'R^^-iirT^TtW^ mr. rJS:$Kft3^XffiiJ]!3n#«^Vp 1 u s 3 i n v 
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J t 3^>:1SlJc o s?SV c o s 3 <7)f]z:;1=gM (Tn) ^^ttSi-^^o 

^-f) {^Mffl-^V s i n <!:Sfz;t^3.^MBiJJ5n^W^V plus3inv=^A;^L 
. m\\h)\^^(D±^^t1jm .Kfsm3^MHlJ^]n»V»Vp 1 u s 3 

i n V t 3^^ffil] c o sr^V c o s 3 <?)fiffiM) t3*=J-S L7^j*6f^f-^=&|#>i,o -tt* 
3 >km^lii Y))y^V t 3 tir^o 1216 75^^1111 1 <7)TgPll. U.mk 3 -^icffilJ^JD^r^ 
?F^Vplus3inv. 2 'XtBiJ^^:^ h ^ V t 2 :Jo J: 3 ^MBiJIttB h -'W ^ V t 3 
>Sr i:-' ^ ^ TT^-fo 
[0 0 8 7] 

HI 6 75- f> El 1 1 c^i-$p < . 2 ^ffiiJIttii h ;v V t 2 {±. 2 ^i;:1liJip#r^ff^ V p 

1 u s 2 iEtl5M-^V s i n(Dn^i3^') 7 r lx>xmEV r e f y:X±t^j:'^tzh 

^iiH (Hi gh) t^fi^ v>-rn>6^— 7 T i^^xmfiEv 

r e f 5rTIiI>i)<i: ifiL (Low) M"^ (lx^;i.) ii^tt^o ^7^^. 3>km^^ 
Y)V^V t S^ft 3 ^flJtJD^W^V p 1 u s 3 i n V <hMM-^V s i n 

(DWi-li-h^') y T lx>xmEV r e f \X±.tti:'Dfzt^[ZYi\t^'t^iL. \^^-rM^ 

[0 0 8 81 

t^m t 2t 3^^1iii^ta h^v^ V t 3 (7)m:^;^^^i- o m 

[0 0 8 9] 

^ (7) i ^ tc, 2 AAtPJJ^tm h V t 2 (i. 2 ^f.iJSni:«^ V p i u s 2 t 2 ^i: 

ffiijc o s?&v c o s 2ofi^M. fin*). m]\V)^^<r>±^^b-)i\^i\z]^^zxY{m 
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^-v: 22/ 



^MY plus3inv<!:3 ^kM cos y^V c o s 3 <7)fiffi^. EP*,, $m h )V 
[0 0 9 0] 

1^. |116/i>^^llll 1 tii3V>T. >; lx>x«JEV r e f (iltjlB Lfj J: ^ (iM) 
Tt#fj 2 >km cos?SVcos2^3 ^tH cos?SVcos3 <7)cfi,a:, ^hiZit 

2 >xm{iiti V 2 ^ 3 •^^ffiijm:^; V 3 Off.*; ^ Mtc^ $ o t^o 2 MjJinff 

'^ff^ V p 1 u s 2 ^ 3 >kmmnm^v p i u s 3 osx z/Rm^i^ 3 kmmmm^ 

V p 1 u s 3 i n v) <D^.^.i>lEWZ7f:^fi:ho 
[0 0 9 1] 

^(7)fzi6. 2 ^MBIJ c o s V c o s 2 t 2 ^^f|IJt)P»:y« V p 1 u s 2 ^OfitSM 
. is X ir3>Xm cos^^Vcos3<i: Kmk 3 -^#Jin#?SB V p 1 u s 3 i n v 

-V y^^^-mm±^^^^ti)'^x^^o ^<^%m(oMm\zh'ox^ 

^^y-^l Oiti^^m^^<Dmw^^.^i£M\z.^h:Lti)^X^hfzi!b. W^<d± 
[0 0 9 2] 

mzoymm^zm^t. \tm)AMU9 oi)^h^ti^nfz2km^.^v )^^y 1 2 

i: 3^Afy^ffi h>'^^^ V t 3 (i. -^tL-ettC R "7 -f ^l' iS' (^rtliIS&) 9 2, 9 4 ^ 

^^LT¥^t'^b^n/Im, ecus 0{cA:':^n^<hitii, ^»jiiiIiiS5 9 6 t;A:^ 
^tLTHtrfeL;^cll^;6>iiilii$tL^o Mt!jiiiH^9 6<7)ta:/j(i. ftll-^Kj^^tm h 
i^Vt fi:LTECU60 i;X:^^tL^o 
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^-i^": 23/ 



[0 0 9 3] 

E c u 6 0 (±. xt) ^fifzmm^ ^^tm h)\^^v 1 1 (isxt/2 ^km^m v 

^ V t 2 i 3 «iJttta h)]^^Y t 3) , >^ X r 'j > ^" V ^ 7 h 3 6 A 
[0 0 9 4] 

V 2 isXZ/3>kmti^tlV 3 (D^fL^lxiiZmWL. J: oTt#/c 2 ^>:1ll|^]P^M^ V p 

1 u s 2 i: 3>Xm-tim-m^V p 1 u s 3 -eti^J^|K$-tJ:Tt#7t:S 

iEm3^>:ffiijjp^«^Vp 1 u s 3 i n v) (D^n^'ti^yu r y^m&tiiinx'it 

^ o 

[0 0 9 5] 

2>^tiJtB:tlV2 <h 3^fflijm:^;V3 

ti. -g-tLi^T^-^^i^^tL^ 2>xm^m h)\^i7v 1 2 t3>knmiti v 1 3) 
th-t^^i i>^Lfz(DX\ t^thi^S/i^^ct f)ffi]±.L, mmm^^^9 eiizx^mmm'k 

^ ^ >^(D^it^ ja vmmmmu 9 e <Dm^m<om\:i 2 ootati (mail) 

ffi^i- ^ 7&?-e 1^ ^ i6 . ^ of^^ i mm L L fj^ai#14 ^ # ^ ^ <!: tS^^ 
X^:ho 

[0 0 9 6] 

STt:. 2^1PJJtti:^V2 <!: 3^f|ijm:^jV3 tcJn#^tL^/s-^TX«JE^. -^-ti-p- 
tiSbM-^ofiffi^ 9 O^tT^cfi- 9 OJgi-''^-r^i:m:o-C^^L7t<7)-C\ 
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^ TX«JE ( 2 ^i:iBlJ c o s V c o s 2 t 3 ^^filj c o s V c o s 3 ) l>znir^ 

uunm^ i2>kmmnmi'Y p i u s 2 ts^kmmnm^^v p 1 u s 3 (Mm^ 
^ti^K^^^xnfcKm^iks^kimunm^v p 1 u s 3 i n v) ) <7)fi 

[0 0 9 7] 

d 3 (Dmm^m'fh t . 2 ^kmumm^v p 1 u s 2 i: 3 ^kmmnm^v p 1 

[0 0 9 8] 

^ ^-e. Y)vc^^y^iQ i3^^'^fj:^mKh^m^. 2 '^m^mmt^y p 1 u 

. Wm-i-V s i nOMM/O^^'; -7 T W^XKEEV r e f ^±111 ^^r^ (TiPJJO 

-^V s i nOmM/i^^'; l/^^^WffiV r e f ^TIl]'i)»rHl (±1HlJcoMiliS:e'^'^ 

V p 1 u s 3 (±. H 7> HI 9 is J; t/dl 1 1 [zif^irXn tc, h ;^^<7)e^^J^<7)#it^- 
W^'b-r\ mmt^V s i n(7)^EE'(it/^^^'; yT\yy7.m)±V r e f ^±III^KrB^ 

lEV r e f ^TIiI'5)Sl^tli3V^T#tCHm-^^^i-o L/^-L'fcy^^^. Y)V^^y 

[0 0 9 9] 

-e^r-e. m.mk^U9 8{i, 2^^i|iJ*DmW^Vp i u s 2 <!: 3 ^j^lBBSD^^^V 
plus 3(D^ti'kWm.m^V s i n(7)5:-fc>±75^^t) t^%Ti)^n<D^ ^ ^ yVX 

^^^LTECUe 0[z\i^ti-r^i^o\,z'Lfzo 
[0 10 0] 

ECU 6 0(i. mM^^U9 S^^hY )V^^y^\ 0 (Dim^y^-^m^-iJ^&^^ti 
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[0101] 

^ CT\ mi^<^tU < > M'ft-^V s i n^ECU60<7)i^n-y ^ jilrSi^ (tfjf^ 

^ ^ y^izidif^2^kmmnm^v p 1 u s 2 ts^xmmnm^ 
vp 1 u s so^i^ffi^s ECU 6 o<Dmmi.zmmLxnd ^tTb^X'^^o ep-^. 

10 1 0 2] 
[0 10 3] 

12 (i3J:t/>^-rT V >^*v-^-7 h 3 6) tL^|g|^m 1 4 H-etL-e^niS 

^LTSeS^n^Mn^^H 6 ^ J: CKt^m 3 ^ ( 2 ::>^fiJtttB ^ 2 0^3 

^xm^m='-()i-2 2) mmm^v s i n^^^LTmrffiW:3^;n et^w 

l&i-'?>M«-^^^^ (^it2>^7'f 7 4. J§:i51ii|iIS|5 7 6 . RC7^;l^^ 

7 8 ) <b , Btrfsiftigi 3 ^ )\^:^mm ^iifzt^ (Dmtmm )\y<Dmt} (2 >km m 
;^jv 2 (h 3.^j>vfjjm:'jv 3) ^A^'jL-cA^^^^^^^Hufeh^w^fEii^i 2iiensn^ 

(2 ^XM^^m h ^ V t 2 . 3 >km^k^ h ^ V t 3 . ft*^filj4^ttfcB 
h^W^'Vtf) ^uay\£:^~^ (ECU6 0) t^m^fzYJl^ 

^^y^\ OHisv^T. mifBM<f-^^ra(i> hu ffi-^ ^ n 3 > if ^ - ^ (7) 

[0 10 4] 
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^-v: 26/ 



[0 10 5] 

<7)BufS^IM^^tai::3^>'K7)^n^'tLCOtB;'jV 2, V3. ^W^K{t^ ^fi 
hi,zm^^^X±f&^ti:h 2>kmi]UM-m^Y p 1 u s 2 i 3^>:tiJJ!jP^M^V p 1 u 

10 10 6] 

tfz. iu.lS ^-'^^'■t 1 0 (i. midlll (milJ-t-^) 6 4m:oT^M30 
[0 10 7] 



1^. -L|St;i5i/^T. >i6O|§0^tcf^-2> h;i/^-b>^f 1 o^. IIIft/W-;^T-T 'j 

[0 1 0 8 J 
[l§H>g<Oj*^] 

lf5^:^l]St^*)or{±. M3^;i^ii#t^i-^M^g-^^wr ^^D3>lli- 
'§:^m^^'ic^Lfzmmm-^imm-r^ zt^^^x^^htztf^, v )v^(D^p^mm&^i^ 

[0 10 9] 
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— ^ ffi]± ^^^Zt ^^X § -2) o 
[Olio] 

li*:^3]^t;*o-C(i. ^tB3^;i.^|Ii5:Mx.. 'etLib<7)tti;^jtc^o\>T h 

t-^^x^^o 

10 1 1 1] 

ti3^X^^t^\,z^ V)^y<7^y^i)^B^ti'^^\^Xi}^h-^^ ^uziy\£:i.'-^X-^ 

n.^^i}^n^£t>fLhtx(Dnfm^J:mi^l^mm-rh:Lti)^x^^o 

IHI] 
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o 

[I1I21 

ims] 

[04] 

me] 

[1171 

ms] 

o 

[[119] 
[010] 

^ o 

[011] 
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^ o 

la 1 2] 

mi 3] 

[mi 41 

m) ■e*)^o 

[0 151 

EI 1 tc^-f- h ;i/ -t 2 n ^ )V(D^t} \^ 2 ^^IPJJ c o s y^<h 3 



1 0 




1 2 




1 4 




14a 


^ 1 (Dmmm 


14b 


m 2 (Dmrnm 


1 6 




16a 




16b 


m2<Dmm.^^ 


2 0 




2 0a 


0 1 O 2 3 ^ 


2 0b 


m 2 2 ^ffilj^^ffi n ^ 


2 2 
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2 2a mi<o3 ^xnmta 

2 2b m2<D3 ^Xm^iH )i' 

3 0 MM 

36 ^xTU^i^'v-V^h (h;V^f5iS*&) 

5 4 mmm 

60 ECU (-7^ ^nn^kfi-^) 

6 0a '7^m^ 

7 4 2 7 ^ ;v ^ (ibi^M-^^^^) 

7 6 Kmm^^u immm^^im) 

78 RC7^;u^ {mmm^^mm 

9 8 s^cPtttm^ 
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[1113] 



L. 



OO 
CM 



•-GO 



CNJ 





m 







I' 



a. 



I 



i: 



CSJ 
'CO 



& 



CO 



-CM 



si 



T 

OO 



~7" 

O 















r 

Q 

C 


N 

c 
3 




r— > 


r 

Q 

C 


C 



1 



05 ' 
O 








J- 




-< 
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[1114] 
Vcc (5. 2V) 

Vref (2. 6V)- 
OV 



[1115] 



Vcc (5V) 
-Vref (2. 5V) 



i1 



16a 



16b 



l: 



-20a 



' til \l 



-22a 



'tl 



1^2 
3 



-20b 



It 



-22b 



't 



1 



1^^ 
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Vsin 



L y/yy/z/y//. 



Vt2 



V////////A 



V/////////. 
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[1119] 



Vref 




Vcos3 



VplusS 



H 



H 



^360 



^^^^^^ 



I I 
I I 



Vplus3inv|^^^^ 



V///////////A 
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1 0] 



mi±[v] 



Vref 




^ r I I 



vo»^2 L y////////A 



vt2 
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1 2] 



V3 



V2 



E 
[V] 



[m 1 3] 



0 



+ 



(^) 



+90° 

(Vcos2),''^ 



— V2W 



Vplus2(-) 



V2(-) 





V2(+) 




>■ 







i1 
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